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(57) [Abstract] 

[Problems to be Solved by the Invention] 

Over long period water repellency with sustainable , offer of 
building material for the exterior wall which is difficult to 
become dirty. 
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[Means to Solve the Problems] 

In building material for exterior wall, in substrate surface, 
surface layer which contains the substance in order to prevent 
hydrophilicization with photoexcitation of theaforementioned 
photocatalyst of photocatalyst particle and water repellent 
silicone and aforementioned water repellent silicone that tries 
is formed, or in substrate surface, layer which contains 
photocatalyst particle and water repellent silicone is formed, 
Furthermore substance in order to prevent hydrophilicization 
with photoexcitation ofaforementioned photocatalyst of 
aforementioned water repellent silicone that tries is locked at 
least in portion of layer surface. 




Claims 
[ft#* 13 

m#mm\z % ^tmm^t. »#tt$/y=i-> 



[aaim(s)] 
[Claim I] 

building material 0 for exterior wall where in substrate 
surface, surface layer which contains substance in order to 
prevent hydrophilicization with photoexcitation of 
theaforementioned photocatalyst of photocatalyst particle and 
water repellent silicone and aforementioned water repellent 
silicone is formed and makes feature 

[Claim 2] 

In substrate surface, layer which contains photocatalyst 
particle and water repellent silicone isformed, building 
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material, for exterior wall where furthermore substance in 
orderto prevent hydrophilicization with photoexcitation of 
aforementioned photocatalyst of theaforementioned water 
repellent silicone is locked at least in portion of layer surface 
and makes feature 



substance in order to prevent hydrophilicization with 
photoexcitation of theaforementioned photocatalyst is cobalt 
or cobalt compound and building material 0 for the exterior 
wall which is stated in Claim K 2 which is made feature 



this invention is difficult to become dirty with such as soiling 
whichis liquated from sealant which with soot dust and 
exhaust gas or other combustion product is insoiling and 
upward direction and contaminant which is discharged from 
the air outlet of building building material for antifouling 
property exterior wall which regards. 



high-rise building and house or other exterior wall become 
dirty with soiling which isliquated from sealant which with 
soot dust and exhaust gas or other combustion product is in 
thesoiling and upward direction and contaminant etc which is 
discharged from the air outlet of building. 

These soiling impair fine appearance of thin black, building 
considerably. 

Furthermore if cleaning it tries to do high-rise building 
exterior wall, cleaning, whenwith work in high places , it is a 
heavy labor, accompanies hazard simultaneously. 



Then, building material for exterior wall which is difficult to 
become dirty isdesired. 



When water repellency is granted to substrate surface, 
because surface energy to beconsiderable it becomes small, 
soil ingredient becomes difficult to deposit. 



[Claim 3] 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 



[0002] 
[Prior Art] 



[0003] 

[Problems to be Solved by the Invention] 



[0004] 

water repellency should have been granfed to substrate 
surface as method whichprevents deposit of soiling, it is 
known . 
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»at?#«. 



naffla*ftta^wi=»*iic<i*«at«i» 



As one method, there is a method which forms surface layer 
which consists of water repellent silicone in substrate surface. 

But, with this constitution soiling contact angle of 
waterdecreases to 70 *extent in timewise it deposits with , 
effectof water repellency does not do persistent. 

Then, there is a method which forms surface layer which 
consists of the photocatalyst and water repellent silicone in 
substrate surface as other method which solves 
theabove-mentioned problem. 

According to this method, on basis of oxidative 
decomposition characteristic of photocatalyst, soiling which 
deposits in timewise can bedisassembled. 

But, when with this constitution it exposes to sunlight with 
the outdoors, because silicone hydrophilicization it does with 
photoexcitation of photocatalyst water repellency of surface is 
maintained is not possible . 

With this invention, you consider to above-mentioned 
situation, you offer building material for exterior wall, which 
it can maintain water repellency of surface over long period 
building material for exterior wall which through is difficult 
tobecome dirty it is offered you make objective. 



With this invention, in order that above-mentioned problem is 
solved, in substrate surface, surface layer which contains 
substance in order to prevent the hydrophilicization with 
photoexcitation of aforementioned photocatalyst of 
photocatalyst particle and the water repellent silicone and 
aforementioned water repellent silicone is formed, or in 
substrate surface, thelayer which contains photocatalyst 
particle and water repellent silicone is formed, Furthermore 
building material for exterior wall where substance in order 
toprevent hydrophilicization with photoexcitation of 
aforementioned photocatalyst of theaforementioned water 
repellent silicone is locked at least in portion of layer surface 
and makes feature is offered. 

silicone can prevent fact that hydrophilicization it does due to 
factthat substance in order to prevent hydrophilicization with 
photoexcitation of the photocatalyst like cobalt or cobalt 
compound tries is contained that in the surface layer, with 
photoexcitation of photocatalyst. 

At same time because photocatalyst is contained, soiling 
whichdeposits in timewise on basis of oxidative 
decomposition characteristic of the photocatalyst, can be 
disassembled. 

Therefore, maintains water repellency of surface to be 
possible,building material for exterior wall can maintain state 



[0005] 

[Means to Solve the Problems] 
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which is difficult tobecome dirty in durable. 
[0006] 

[Embodiment of the Invention] 

Regarding embodiment of this invention, as shown in Figure . 
1, photocatalyst particle and silicone and surface layer which 
includes substance in order to prevent hydrophilicization 
cobalt or cobalt compound or other photocatalyst with 
photoexcitation is formed in building material surface for 
exterior wall. 

Regarding other embodiment of this invention, as shown in 
Figure 2, thelayer which contains photocatalyst particle and 
water repellent silicone is formed in building material surface 
for exterior wall, furthermore substance in order to prevent 
hydrophilicization with photoexcitation of photocatalyst of 
cobalt or cobalt compound or other water repellent silicone is 
locked atleast in portion of layer surface. 

In enameling tile* unglazed tile* brick* crystallized glass* 
glass block* concrete* stone* wood* light-weight foamed 
concrete* asbestos cement calcium silicate* precast 
ferroconcrete* asbestos slate* pulp cement* gypsum board 
or other inorganic material; and its surface layer which are a 
widely known building material, in the cosmetic inorganic 
building material; aluminum* stainless steel* steel or other 
metal substrate* and its surface layer which acrylic resin* 
urethane resin* polyester* silicone* fluoroplastics* 
acrylic silicon resin or other resin paint coating are done, 
painted steel plate material which acrylic resin* urethane 
resin* polyester* silicone* fluoroplastics* acrylic silicon 
resin or other resin paint coating is done; polycarbonate* 
acrylic or other plastic or painted plate etccan utilize ideally in 
substrate of building material for exterior wall. 

It is possible to provide intermediate layer of corrosion 
resistance between substrate and surface layer . 

As material of intermediate layer of corrosion resistance, it 
can utilize silicone resin* amorphous silica* acrylic silicon 
resin etcideally. 

[0007] 

photocatalyst in comparison with conduction band of crystal 
and energy gap between valence electron band when 
irradiating optical (excitation light ) of large energy (Namely 
short wavelength ), excitation (photoexcitation ) of electron in 
valence electron band occurring, calls substance which can 
form conducted electron and positive hole, it can utilize for 
example anatase titanium dioxide* zinc oxide* tin oxide* 
iron (II ) oxide* dibismuth trioxide* tungsten uioxide* 
strontium titanate or other oxide ideally. 

Because Japanese-Chinese is exposed to sunlight as light 
source which is usedfor photoexcitation of photocatalyst, it 
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[0011] 

Sffilicii, Ag, Cu, zn a>*%fcM*SMiii*' 



[0012] 

MliWiPU Pd, Ru, Rh, Ir, 0s<Z)«fc9^e^ 

So 
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can utilize sunlight. 
[0008] 

In silicone , average composition formula 

RpSiO ( 4 .p)/2^sub> 

It can utilize resin which is displayed with (In Formula, as for 
R with functional group which consists of 2 kinds or more 
which are chosen from organic group and hydrogen group of 
functional group* or monovalent which consist of one, two 
or more kinds of organic group of monovalent, as for X with 
alkoxy group, or halogen atom , as for p it is aquantity 
which it is satisfied 0 <p 

[0009] 

It can utilize cobalt alloy, cobalt oxide, cobalt chloride, 
cobalt sulfate, cobalt iodide, cobalt bromide, cobalt 
acetate, chloric acid cobalt, cobalt nitrate etc ideally in 
cobalt compound . 

[0010] 

As for film thickness of surface layer, it is desirable to make 
0.4;mu m or less. 

So, if it does, clouding is prevented with diffuse reflectance of 
light to be possible, surface layer substantially becomes 
transparent. 

Furthermore when film thickness of surface layer, is 
designated as 0.2;mu m or less, it is more desirable. 

So, if it does, coloration of surface layer can be prevented 
byinterference of light. 

In addition if surface layer is thin, clarity of thin extent 
improves. 

Furthermore, if film thickness is made thin, abrasion 
resistance of surface layer improves. 

[0011] 

metal like Ag, Cu, Zn can be added in surface layer . 

surface layer which adds aforementioned metal extermination 
can do the bacterium and mold which deposit in surface even 
with dark place. 

[0012] 

platinum group metal like Pt, Pd, Ru, Rh, Ir, Os can be 
added in surface layer . 

surface layer which adds aforementioned metal be able to 
reinforce the oxidation and reduction activity of photocatalyst, 
decomposability, toxic gas of organic fouling and 
decomposability of bad odor it can improve. 



Page 7 Paterra Instant MT Machine Translation 



JP1998212809A 



1998-8-11 



Coon] _ 



[0014] 

<Bifffi{*£@<b$t*-£*i&<tf>, i/^>*^^u> 

[0015] 

□/^UKXita/^l/Hk^1fJi:fCI*, *;Ste<B 
fba/<;uK ffiga/U-K 344ba/<A>K JUb 

[0016] 
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[0013] 

Next, you explain to substrate surface, concerning production 
method of water repellency member where surface layer 
which contains substance in order to prevent 
hydrophilicization with photoexcitation of aforementioned 
photocatalyst of photocatalyst particle and water repellent 
silicone and aforementioned water repellent silicone is 
formed. 

By fact that coating composition coating fabric it does 
production method in thiscase, to basic , in substrate surface, 
hardens. 

[0014] 

catalyst and tributyl amine where here coating composition 
designates the precursor of silicone as necessary constitution 
requirement in substance in order, toprevent 
hydrophilicization with photoexcitation of photocatalyst 
particle, cobalt or cobalt compound or other photocatalyst in 
addittonpromotes hydrolysis of precursor of water, ethanol, 
propanoi or other solvent and hydrochloric acid, nitric acid, 
sulfuric acid, acetic acid, maleic acid or other 
silicone.hexyl amine or other basic compound and aluminum 
tri <V professional tK^t *>K, It is possible to add catalyst 
which hardens precursor of tetraisopropyl titanate or other 
acidic compound or other silicone and dispersibility of silane 
coupling agent or other coating liquid detergent etc which 
improves. 

[0015] 

cobalt or as cobalt compound, it is desirable to use water 
soluble cobalt compound. 

As water soluble cobalt compound, it can utilize for example 
cobalt chloride, cobalt sulfate, cobalt iodide, cobalt 
bromide, cobalt acetate, chloric acid cobalt, cobalt nitrate 
etc ideally. 

[0016] 

Here as precursor of silicone, average composition formula 

RpSlXqO ( 4 -p- q ) / 2 </sub> 

It can utilize paint film formation element, which consists of 
hydrolyzable silane derivative which isdisplayed with paint 
film formation element, or General Formula RpSiXV p (In 
Formula, as for R with functional group which consists of 2 
kinds or more which are chosen from organic group and 
hydrogen group of functional group, or monovalent which 
consist of one, two or more kinds of organic group of 
monovalent, as for X with alkoxy group, or halogen atom , 
as for p it is 1 or 2. ) which consists of siloxane whichis 
displayed with (In Formula, as for R with functional group 
which consists of 2 kinds or more which are chosen from 
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V7>, >*JUhU?Mr«>>7>, x^i,HJ>h 
+vy7>, x^;uHJxMf x^;i,h 
g?P7tf*v^>, x^;uHJ:?Mri/V7>, 
7i- ;UhU>h^ri/V7>. 7x~;uhUxh*v 

'J^h^vv7>, v/f/ly^4'>V7>, 
*;Uv>xh*i/v5>. v^Uv:7ptK*vv 
v>f;i.i;^h+vv7>, i/x^;uv>K 

^rVV7>, VXf^Vlh^*>V7>, ixX^ 

JI/y^P/f+y^>7>, yifJI/v^h^»7 

7i-;MfJi/y>h+yy7>, ?x- 
fikyxh+yy7>, ^x-iU/^iUv^P^? 
+yy7>, 7i-;i/>f;i/y^h+yy7y, n- 
^□e^MJ^MrVV^X n-?Pfcf;UMJxMr 
*>^>, n-^Pe;Uhg^P?H^vv7>, n-? 

Qri;uhU:?h*vv5>, r-yga*->K«^ 
P^;UhU*h*vv5V, r-T^MP^v^Pfcf 

[00 18] 

yy7>>fh7ih^»7>s fh^n#* 
>>^>> xh7^h^'»7>, yi^yyVh 

[0019] 

m«*ij, r/s>*y»«>*jfc*<» 



[0020] 

strain::, fttomn* 



organic group and hydrogen group of functional group, or 
monovalent which consist of one, two or more kinds of 
organic group of monovalent, as for X with alkoxy group* or 
halogen atom , as for p and q it is aquantity which it is 
satisfied 0<p<2,0<q 

[0017] 

As paint film formation element which consists of 
above-mentioned hydrolyzable silane derivative here, the 
methyl trimethoxysilane, methyl triethoxysilane, methyl tri 
propoxy silane, methyl To rib ibis silane, ethyl 
rrirnethoxysifane, ethyl triethoxysilane, ethyl tri propoxy 
silane, ethyl To ribibis silane, phenyl trimethoxysilane, 
phenyl triethoxysilane, phenyl tri propoxy silane, phenyl 
tributoxy silane, dimethyl dimethoxy silane, dimethyl 
diethoxy silane, dimethyl di propoxy silane, dimethyl 
dibutoxy silane, diethyl dimethoxy silane, the diethyl 
diethoxy silane, diethyl di propoxy silane and diethyl 
dibutoxy silane, phenyl methyl dimethoxy silane, 
phenylmethyl diethoxy silane, phenylmethyl di propoxy 
silane, phenylmethyl dibutoxy silane, n- propyl 
trimethoxysilane, n- propyl triethoxysilane^ n- propyl tri 
propoxy silane and n- propyl tributoxy silane, the;ga 
-glycoxide it canutilize ^Fv propyl trimethoxysilane, ;ga 
-acryloxy propyl trimethoxysilane etc ideally. 



[0018] 

In addition partial hydrolysis of above-mentioned 
hydrolyzable silane derivative and it can producewith 
partially hydrolyzed product of dehydration condensation 
polymerization, or above-mentioned hydrolyzable silane 
derivative and dehydration condensation polymerization etcof 
tetramethoxy silane, tetraethoxysilane, tetrapropoxy 
silane , tetrabutoxy silane, diethoxy dimethoxy silane or 
other partially hydrolyzed product as paint film formation 
element which consists of theabove-mentioned siloxane. 

[0019] 

As application method of above-mentioned coating 
composition, it can utilize spray coating method, dip coating 
method, flow coating method, spin coating method, roll 
coating method, brush coating, sponge painting or other 
method ideally. 

As curing method, polymerizing with thermal processing, 
room temperature leaving, and ultraviolet light illumination 
etc itdoes, it is possible . 

[0020] 

Next, in substrate surface, layer which contains photocatalyst 
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[0023] 



particle and water repellent silicone is formed, explains 
furthermore concerning production method of water 
repellency member where substance in order to prevent 
hydrophilicization with photoexcitation of theaforementioned 
photocatalyst of aforementioned water repellent silicone is 
locked at least inportion of layer surface. 

By fact that, coating composition which contains precursor of 
photocatalyst particle and water repellent silicone coating 
fabric it does production method in this case, in the basic , 
after hardening, coating fabric it does solution whichcontains 
substance in order to prevent hydrophilicization with 
photoexcitation of the cobalt or cobalt compound or other 
photocatalyst, locks in surface. 

[0021] 

catalyst and tributyl amine where coating composition, 
designates precursor of photocatalyst particle and water 
repellent silicone as necessary constitution requirement here, 
in additionpromotes hydrolysis of precursor of water, 
ethanol . propanol or other solvent and hydrochloric acid, 
nitric acid, sulfuric acid, acetic acid, maleic acid or other 
silica,hexyl amine or other basic compound and aluminum tri 
-i V professional tK^- % >K, catalyst whichhardens precursor 
of tetraisopropyl titanate or other acidic compound or other 
silica and, dispersibility of si lane coupling agent or other 
coating liquid it is possible to add detergent etc 
whichimproves. 

[0022] 

Here as precursor of silicone, average composition formula 

RpSlXqO (4 -p- q ) / 2 <'sub> 

It can utilize paint film formation element, which consists of 
hydrolyzable silane derivative which isdisplayed with paint 
film formation element, or General Formula R^SiX^ p (In 
Formula, as for R with functional group which consists of 2 
kinds or more which are chosen from organic group and 
hydrogen group of functional group, or monovalent which 
consist of one, two or more kinds of organic group of 
monovalent, as for X with alkoxy group, or halogen atom , 
as for p it is 1 or 2. ) which consists of siloxane whichis 
displayed with (In Formula, as for R with functional group 
which consists of 2 kinds or more which are chosen from 
organic group and hydrogen group of functional group, or 
monovalent which consist of one, two or more kinds of 
organic group of monovalent, as for X with alkoxy group, or 
halogen atom , as for p and q it is aquantity which it is 
satisfied 0<p<2. 0<q 

[0023] 

As paint film formation element which consists of 
above-mentioned hydrolyzable silane derivative here, the 
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[0024] 

xh^xh^vv^* tH^OtK* 

[0025] 

?U-3--T <r>?tt. TY^a-TVV^^ ?p- 
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®K*lj3-C£6o 



[0026] 

*.!** ttHba/<^K fi*&3/\MUK a^flsa/* 
;UK mba/<JUK Mla/^K it*tita/< 
;uk aBay<;uh»a>*»tt©a/^Kk^ 

£ * 7D-a-xY>^a, Xtf>a-7V>?&, P- 
j&T*^rTL* ftfiTc* Ml. TJUa-JU^CDfll 



methyl trimethoxysilane* methyl triethoxysilane* methyl tri 
propoxy silane, methyl To rib ibis silane* ethyl 
trimethoxysilane, ethyl triethoxysilane* ethyl tri propoxy 
silane, ethyl To ribibis silane* phenyl trimethoxysilane* 
phenyl tri ethoxysi lane* phenyl tri propoxy silane, phenyl 
tributoxy silane, dimethyl dimethoxy silane, dimethyl 
diethoxy silane, dimethyl di propoxy silane, dimethyl 
dibutoxy silane, diethyl dimethoxy silane, the diethyl 
diethoxy silane, diethyl di propoxy silane and diethyl 
dibutoxy silane, phenylmethyl dimethoxy silane, 
phenylmethyl diethoxy silane, phenylmethyl di propoxy 
silane, phenylmethyl dibutoxy silane, n- propyl 
trimethoxysilane* n- propyl triethoxysilane* n- propyl tri 
propoxy silane and n- propyl tributoxy silane, the;ga 
-glycoxide it canutilize propyl trimethoxysilane* ;ga 
-acryloxy propyl trimethoxysilane etc ideally. 



[0024] 

In addition partial hydrolysis of above-mentioned 
hydrolyzable silane derivative and it can producewith 
partially hydrolyzed product of dehydration condensation 
polymerization* or above-mentioned hydrolyzable silane 
derivative and dehydration condensation polymerization etcof 
tetramethoxy silane* tetraethoxysilane* tetrapropoxy 
silane* tetrabutoxy silane* diethoxy dimethoxy silane or 
other partially hydrolyzed product as paint film formation 
element which consists of theabove-mentioned siloxane. 

[0025] 

As application method of above-mentioned coaling 
composition, it can utilize spray coating method* dip coating 
method* flow coating method* spin coating method* roll 
coating method* brush coating* sponge painting or other 
method ideally. 

As curing method, polymerizing with thermal processing* 
room temperature leaving, and ultraviolet light illumination 
etc itdoes, it is possible . 

[0026] 

solution which contains substance in order to prevent 
hydrophilicization with photoexcitation of cobalt or cobalt 
compound or other photocatalyst coating fabric is done, the 
method which is locked in surface, coating fabric does for 
example cobalt chloride* cobalt sulfate* cobalt iodide* 
cobalt bromide* cobalt acetate* chloric acid cobalts cobalt 
nitrate or other water soluble cobalt compound,with spray 
coating method* dip coating method* flow coating 
method* spin coating method* roll coating method* brush 
coating* . sponge painting or other method, does by locking 
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TA-15, 581$#0PI2, pH-l)fc, ^'J*P/* 
(0#£fifc=i A, A *, pH=4)«fc, 



with reduction or other method which jointly uses 
photoreduction, thermal processing, alcohol or other 
sacrifice oxidant. 

[0027] 

[Working Example(s)] 

Reference Example, anatase titanium dioxide sol (Nissan 
Chemical Industries, Ltd. (DB 69-054-4069 ), TA- 1 5, nitric 
acid peptization type, pH=l ) with, silica sol (JSR 
Corporation (DB 69-056-7144 ), glass mosquito Aliquid, 
pH=4 ) with, methyl trimethoxysilane (JSR Corporation (DB 
69-056-7144 ), glass mosquito Bliquid ) with it mixed the 
ethanol, 2-3 hours agitated and with spray coating method 
coating fabric itdid coating liquid which is acquired, on 
enameling tile substrate (Toto Ltd. (DB 69-057-3886 ), 
AB02E1 1 ) of 5 X 10 cm square, 15 min thermal processing 
did with 200 deg C, surface layer which consists of anatase 
titanium dioxide particle 1 1 part by weight, silica 6 parts by 
weight, silicone 5 parts by weight it wasformed # it acquired 
1 sample. 

# contact angle of water of 1 sample was 92 *. 

Here after dripping water drop from microsyringe, making 
use of contact angle instrument (Kyowa Interface Science Co. 
Ltd. (DB 69-270-5080 ), CA-X1 50 ), you appraised contact 
angle of water with contact angle of waterof 30 second later. 

Next, # 1 day it irradiated to 1 sample surface, with ultraviolet 
light illumination of 0.3 m W/cm 2 making use of ultraviolet 
light source (Sankyo Denki Co. Ltd. (DB 69-163-3952 ), 
blacklight blue (BLB ) fluorescent lamp ), # acquired 2 
sample. 

As a result, # contact angle of water of 2 sample was done 0 * 
to the hydrophilicization. 

Next, # 1 sample and, # 2 hours irradiating mercury lamp to 1 
sample with ultraviolet light illumination of 22.8 mWVcm 2 , it 
acquired # Raman spectrum analysis it did sample surface of 
3 sample respectively. 

As a result, # # with 3 sample it could not recognize peak of 
the methyl group which is recognized with 1 sample surface, 
could recognize broad peak of hydroxy group in substituting. 

organic group which is connected to silicon atom in silicone 
molecule of surface of coating from thing above, with 
photoexcitation of anatase titanium dioxide which is a 
photocatalyst is substituted to hydroxy group, and 
hydrophilicization it is done.understands . 

[0028] 

Working Example I. anatase titanium dioxide sol (Nissan 
Chemical Industries, Ltd. (DB 69-054-4069 ), TA-15, nitric 
acid peptization type, pH=l ) with, silica sol (JSR 
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Corporation (DB 69-056-7144 ), glass mosquito Aliquid, 
pH=4 ) with, methyl trimethoxysilane (JSR Corporation (DB 
69-056-7144 ), glass mosquito Bliquid ) with, it mixed the 
cobalt chloride hexahydrate and ethanol, 2-3 hours agitated 
and with spray coating method thecoating fabric it did coating 
liquid which is acquired, on enameling tile substrate (Toto 
Ltd. (DB 69-057-3886 ), AB02E1 1 ) of 5 X 10 cm square, 15 
mi n thermal processing did with 200 deg C, surface layer 
which consists of the anatase titanium dioxide particle 1 1 part 
by weighty silica 6 parts by weight* silicone 5 parts by 
weight* cobalt 0. 2 parts by weight it was formed # it 
acquired 4 sample. 

# contact angle of water of 4 sample was 97 *. 

Here after dripping water drop from microsyringe, making 
use of contact angle instrument (Kyowa Interface Science Co. 
Ltd. (DB 69-270-5080 ), CA-Xl 50 ), you appraised contact 
angle of water with contact angle of waterof 30 second later. 

Next, # I day it irradiated to 4 sample surface, with ultraviolet 
light illumination of 0.3 mW/cm 2 making use of ultraviolet 
light source (Sankyo Denki Co. Ltd. (DB 69-163-3952 ), 
blacklight blue (BLB ) fluorescent lamp ), # acquired 5 
sample. 

As a result, # contact angle of water of 5 sample still 96 * 
withmaintained water repel lency. 

Therefore, from thing above, with photoexcitation of anatase 
titanium dioxide which is a photocatalyst hydrophilicization 
of silicone of surface of coating, is obstructedunderstands due 
to cobalt . 

This substitution to hydroxy group of organic group which is 
connected to the silicon atom in silicone molecule of surface 
of coating is thought for thesake of it is obstructed by cobalt . 

[0029] 

Working Example 2. anatase titanium dioxide sol (Nissan 
Chemical Industries, Ltd. (DB 69-054-4069 ), TA- 1 5 * nitric 
acid peptization type, pH=l ) with, silica sol (JSR 
Corporation (DB 69-056-7144 ), glass mosquito Aliquid. 
pH=4 ) with, methyl trimethoxysilane (JSR Corporation (DB 
69-056-7144 ), glass mosquito Bliquid ) with, it mixed the 
ethanol, 2-3 hours agitated and with spray coating method 
coating fabric itdid coating liquid which is acquired, on 
enameling tile substrate (Toto Ltd. (DB 69-057-3886 ), 
AB02E 1 1 ) of 5 X 10 cm square, 1 5 min thermal processing 
did with 200 deg C, it formed surface layer which consists of 
anatase titanium dioxide particle 1 1 part by weight* silica 6 
parts by weight* silicone 5 parts by weight. 

Furthermore on that 10 min irradiating ultraviolet light of 
ultraviolet light illumination 0.4 mW/cm 2 the cobalt chloride 
hexahydrate aqueous solution of cobalt metal concentration 
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50 ;mu mol/g 0.3 g coating fabric later, making useof 
ultraviolet light source (Sankyo Denki Co. Ltd. (DB 
69- 1 63-3952 ), blacklight blue (BLB ) fluorescent lamp ), 
locking cobalt on substrate, # it acquired 6 sample. 

# contact angle of water of 6 sample was 95 *. 

Here after dripping water drop from microsyringe, making 
use of contact angle instrument (Kyowa Interface Science Co. 
Ltd. (DB 69-270-5080 ), CA-XI 50 ), you appraised contact 
angle of water with contact angle of waterof 30 second later. 

Next, # 1 day it irradiated to 6 sample surface, with ultraviolet 
light illumination of 0.3 mW/cm 2 making use of ultraviolet 
light source (Sankyo Denki Co. Ltd. (DB 69-163-3952 ), 
blacklight blue (BLB ) fluorescent lamp ), # acquired 7 
sample. 

As a result, # contact angle of water of 7 sample still 94 * 
withmaintained water repellency. 

Therefore, from thing above, with photoexcitation of anatase 
titanium dioxide which is a photocatalyst hydrophilicization 
of silicone of surface of coating, is obstructedunderstands due 
to cobalt . 

This substitution to hydroxy group of organic group which is 
connected to the silicon atom in silicone molecule of surface 
of coating is thought for thesake of it is obstructed by cobalt . 

[0030] 

Because of Working Example 3. #5 sample, #7 sample, and 
comparison under roof equipped portion of roof of building 
like Figure 3 it installed polytetrafluoroethylene sheet, 4 
month left. 

As a result, # with 5 sample, #7 sample you did not observe 
soiling with the polytetrafluoroethylene sheet vis-a-vis soiling 
being observed. 

[0031] 

[Effects of the Invention] 

With this invention, in substrate surface, surface layer which 
contains substance inorder to prevent hydrophilicization with 
photoexcitation of aforementioned photocatalyst of 
photocatalyst particle and water repellent silicone and 
aforementioned water repellent silicone that tries isformed in 
building material for exterior wall, or in substrate surface, 
layer whichcontains photocatalyst particle and water repellent 
silicone is formed, Furthermore due to fact that substance in 
order to prevent the hydrophilicization with photoexcitation 
of aforementioned photocatalyst of aforementioned water 
repellent silicone that tries is locked at least in portion of layer 
surface, member surface water repellency becomes 
sustainable over long period, through becomes difficultto 
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[Figure 2] 



[03] [Figure 3} 



become dirty in durable, 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

Figure which shows surface structure of building materia! for 
exterior wall which relates to this invention. 

[Figure 2] 

Figure which shows other surface structure of building 
material for the exterior wall which relates to this invention. 

[Figure 3] 

Figure which shows placement method of sample of test 
whichrelates to Working Example of this invention. 

[Figure 1] 
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